C 19 H 19 Cl 2 NO5, orthorhombic, Pbca (no. 61), a = 12.6750(18) Å, b = 11.0927(17) Å, c = 28.400(4) Å, V = 3993.0(10) Å 3 , Z = 8, Rgt(F) = 0.0700, wR ref (F 2 ) = 0.2011, T = 293(2) K.
and ω-scans θmax, completeness:
28.4°, >99% N(hkl) measured , N(hkl) unique , R int : 35421, 4974, 0.067 Criterion for I obs , N(hkl)gt: I obs > 2 σ(I obs ), 2812 N(param) refined : 246 Programs:
Bruker programs [1] , SHELX [2] , DIAMOND [3] filtration, and the organic phase was separated with saturated salt water and ethyl acetate. The solution was dried by anhydrous Na 2 SO4 for 30 min, and then Na 2 SO4 was removed by vacuum filtration. [6] . The acid (6.7 mmol) was dissolved in 25 mL THF, and 2,2-dichloroacetyl chloride (8.0 mmol) was added, whereas the reaction mixture was cooled by an ice-water bath. The mixture was reacted at room temperature for 2 h. After the reaction, the solvent was removed under vacuum. The crude product was washed with 30 mL CH 2 Cl 2 , and then the solvent was removed by filtration, Repeating three times to remove unreacted acid chloride. Light brown solid, 4-(2,2-dichloroacetyl)-3,4dihydro-2H-1,4-benzoxazine-7-carboxylic acid was obtained in 96% yield. The acid (16.2 mmol) and SOCl 2 (48.6 mmol) were dissolved in 25 mL THF, and DMF (5 drops) were used as catalyst. The mixture was refluxed for 2 h at 65°C. After the reaction, the solvent was removed under vacuum evaporating to obtain 4-(2,2-dichloroacetyl)-3,4-dihydro-2Hbenzo[b] [1, 4] oxazine-7-carbonyl chloride. The acid chloride (10.6 mmol) was reacted with 5,5-dimethylcyclohexane-1,3dione (12.7 mmol), Et 3 N (31.8 mmol) as the attaching acid agent in 25 mL THF (monitored by TLC). After the reaction an orange solid of the title compound was obtained in 81% yield.
Experimental details
The C-H atoms were then constrained to an ideal geometry, with C-H distances of 0.93-0.96 Å. The U iso values of the hydrogen atoms of methyl groups were set to 1.5Ueq(C methyl ) and the U iso values of all other hydrogen atons were set to 1.2Ueq(C).
Discussion
Cyclohexanedione derivatives were critically important used as synthons and biological activities materials [7] . They were also used as medical or pharmaceutical intermediates [8] , which have received great interest because of their excellent pharmacological activity and biological activity, organic synthesis intermediates, and agricultural chemicals [9] [10] [11] . 4-Hydroxyphenylpyruvate dioxygenase (HPPD), a target for green herbicide discovery, has attracted a large number of attention owing to controlling efficacy of resistant weeds [12, 13] . It is an important enzyme in the tyrosine metabolic pathway, belonging to the large family of 2-his-1-carboxylate facial triad oxidative enzymes. As an important enzyme correlated to the pigment synthesis and tyrosine catabolism in most organisms, HPPD is important in agricultural areas [14] . A large number of HPPD inhibitors have been discovered, researched and applied to control weed in the field of agrochemicals in recent several decades [15] . Based on our previous efforts to find novel HPPD-inhibiting compounds [16] , herein we reported the synthesis and the crystal structure of substituted benzoxazine-cyclohexanedione.
In the crystal structure, the distance of C12-C13 (1.318(5) Å) is closer to the typical C=C bond, and the C13-C14 bond (1.457(6) Å) is shorter than typical C-C bond which is made by conjugation of carbonyl and C=C bond (C12-C13). The N atom and O atom form a conjugated system with benzene ring while methylene group does not. The carbonyl (C2=O1) forms a conjugated system with the oxazine ring. The mean plane of the cyclohexanedione is almost perpendicular to the mean plane of the benzoxazine moiety (see the figure) . The van der Waals forces connect molecules into a one-dimensional chain structure.
